Melittin stimulates phosphoinositide hydrolysis and placental lactogen release: arachidonic acid as a link between phospholipase A2 and phospholipase C signal-transduction pathways.
Previous investigations from this laboratory have implicated both phospholipase A2 and phospholipase C in the regulation of human placental lactogen release from human trophoblast. To study further the role of endogenous phospholipase A2 and the relationship between phospholipase A2 activation and phosphoinositide metabolism, we examined hPL and [3H]-inositol release from trophoblast cells in response to agents that stimulate or inhibit the endogenous enzyme. Melittin (0.5-2.0 micrograms/ml) stimulated rapid, dose-dependent, and reversible increases in the release of hPL, prostaglandin E, and [3H]-inositol. Mepacrine (0.1-0.25 mM) inhibited this stimulation. However, mepacrine had no effect on the stimulation of hPL and [3H]-inositol release by exogenous arachidonic acid (AA). These results indicate that the stimulation by melittin of phosphoinositide metabolism and hPL release is mediated by initial activation of phospholipase A2. Furthermore, the results support the possibility that AA, released as a consequence of phospholipase A2 activation, can act as a second messenger linking the two phospholipase pathways.